Doping Dependence on Two Sizes of Superconducting Gaps on Tl1223 by Tunneling Spectroscopy at 4.2K  by Sekine, R. et al.
 Physics Procedia  65 ( 2015 )  45 – 48 
Available online at www.sciencedirect.com
1875-3892 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the ISS 2014 Program Committee
doi: 10.1016/j.phpro.2015.05.111 
ScienceDirect
WK,QWHUQDWLRQDO6\PSRVLXPRQ6XSHUFRQGXFWLYLW\,66
'RSLQJ'HSHQGHQFHRQ7ZR6L]HVRI6XSHUFRQGXFWLQJ*DSVRQ
7OE\7XQQHOLQJ6SHFWURVFRS\DW.
56HNLQHD6.DZDVKLPDD00LQHPDWVXD7,QRVHE60LNXVXE.7RNLZDE7
:DWDQDEHE$7VXNDGDD10L\DNDZDD
aDepartment of Applied Physics, Tokyo University of Science, 6-3-1 Niijuku, Katsushika-ku, Tokyo 125-8585, Japan 
bDepartment of Applied Electronics, Tokyo University of Science, 6-3-1 Niijuku, Katsushika-ku, Tokyo 125-8585, Japan  
$EVWUDFW
:H SUHVHQW WXQQHOLQJ UHVXOWV RQ WULOD\HUHG FXSUDWH VXSHUFRQGXFWRUV 7O%D&D&X2G 7O ZLWK WZR GLIIHUHQW KROH
FRQFHQWUDWLRQZKLFK DUH DQRYHUGRSHG7OZLWKT&a. 2'. DQG D VOLJKWO\RYHUGRSHG7OZLWKT&a.
62'.7KH WXQQHOLQJFRQGXFWDQFHVRQERWK VDPSOHVH[KLELWHG WZRVL]HVRIJDSVRULJLQDWHG IURPRXWHU 23DQG LQQHU ,3
&X2SODQHV7KHVXSHUFRQGXFWLQJJDSDWHDFKSODQHV'23e§VS23DQG',3e§VS,3RQ2'.DUHREVHUYHGWKDWVS23LV
P9DQGVS,3LVP96LPLODUO\VS23LVP9DQGVS,3LVP9RQ62'.$OWKRXJKERWKVS23DQG VS,3
GHFUHDVHZLWKLQFUHDVLQJR[\JHQFRQWHQWV'VS23 VS2362'. VS232'.LVODUJHUWKDQ'VS,3IRU,30RUHRYHU'VSSODQHį 
VS,3 VS23 LQFUHDVHVZLWKRYHUGRSLQJ 7KHVH UHVXOWV DV D IXQFWLRQ RI GRSLQJ LPSOLHV WKH23PLJKW FRQWURO WKH YDULDWLRQ RIT&
GRPLQDQWO\

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH,663URJUDP&RPPLWWHH
Keywords:7O7XQQHOLQJVSHFWURVFRS\0XOWLOD\HUFXSUDWHV7ZRJDSV'RSLQJGHSHQGHQFH
,QWURGXFWLRQ
0XOWLOD\HUFXSUDWHVZLWKnn WKHQXPEHURI&X2SODQHVLQDXQLWFHOOKDYHWZRNLQGVRIFU\VWDOORJUDSK\FDOO\
LQHTXLYDUHQW&X2SODQHVDQLQQHUSODQH,3ZLWKIRXUIROGR[\JHQFRRUGLQDWLRQDQGRXWHUSODQHV23ZLWKILYHIROG
R[\JHQFRRUGLQDWLRQ7KH LQYHVWLJDWLRQVRIGRSLQJ LQKRPRJHQHLW\ LQHDFK&X2SODQHV IRUPXOWLOD\HU FXSUDWHVKDYH
EHHQH[WHQVLYHO\SHUIRUPHGE\QXFOHDUPDJQHWLFUHVRQDQFH105>@DQGDQJOHUHVROYHGSKRWRHPLVVLRQVSHFWURVFRS\
$53(6>@VWXGLHV.RWHJDZD et alUHSRUWHGWKDWWKHKROHFRQFHQWUDWLRQLQWKH23LVKLJKHUWKDQWKDWLQ,3>@ZKHUH
HDFKKROHFRQFHQWUDWLRQLQ23DQG,3ZHUHHVWLPDWHGE\.QLJKWVKLIWPHDVXUHPHQW0RUHRYHUWKHORFDOGRSLQJOHYHOVDW
HDFK &X2 SODQHV VLPXOWDQHRXVO\ LQFUHDVHVZLWK LQFUHDVLQJ WKH DYHUDJH GRSLQJ OHYHOV DQG WKH GLIIHUHQFH RI GRSLQJ
OHYHOVEHWZHHQ23DQG,3DOVRLQFUHDVHVZLWKLQFUHDVLQJWKHDYHUDJHGRSLQJOHYHOV
$FFRUGLQJ WR WXQQHOLQJ VWXGLHV RQ %L6U&Dn&Xn2y %Lnn FU\VWDOV ZLWK n  DQG  WKH PDJQLWXGH RI
VXSHUFRQGXFWLQJJDSǻGHFUHDVHVZLWKLQFUHDVLQJWKHKROHFRQFHQWUDWLRQ>@DQGWKLVEHKDYLRUZRXOGEHXQLYHUVDOIRU


&RUUHVSRQGLQJDXWKRU7HOID[
E-mail address:PL\DNDZD#UVNDJXWXVDFMS
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the ISS 2014 Program Committee
46   R. Sekine et al. /  Physics Procedia  65 ( 2015 )  45 – 48 
DOOKROHGRSHGFXSUDWHV&RPELQLQJ WKHVHWXQQHOLQJUHVXOWVZLWK WKRVHE\105IRUPXOWLOD\HUFXSUDWHVZLWKnZH
H[SHFWWKDWWKHWZRNLQGVRIJDSVZLOOEHREVHUYHG$FWXDOO\ZHKDYHVXFFHHGHGLQREVHUYLQJWKHWZRVL]HVRIWKHJDSV
RQ D ORW RI PXOWLOD\HU FXSUDWHV >@ 5HFHQWO\ WKH VLPLODU UHVXOWV ZHUH UHSRUWHG E\ VFDQQLQJ WXQQHOLQJ
PLFURVFRS\VSHFWURVFRS\670676VWXGLHV>@DQG$53(6VWXGLHV>@$OWKRXJKWKHVHREVHUYDWLRQVVXSSRUWVWURQJO\
WKHUHVXOWVE\105LQZKLFKWKHKROHFRQFHQWUDWLRQLQ23LVGLIIHUHQWIURPWKDWLQ,3WKHUHLVQRUHSRUWIRUWKHGRSLQJ
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LVDOZD\VODUJHUWKDQNh,3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7KHLQFUHDVLQJUDWHRIWKHNh23ZLWKGRSLQJLVODUJHUWKDQWKDWRIWKHNh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